Abstract We report on a 44-year-old woman presenting with chest pain and dyspnoea without previous stress-related events. By means of echocardiography severe left ventricular dysfunction and wall motion abnormalities resembling stressinduced cardiomyopathy (Tako Tsubo) were seen. Laboratory investigation revealed thyrotoxicosis and elevated cardiac markers. Six days after starting medical treatment, complete restoration of the left ventricular function was observed. The transient left ventricular dysfunction was induced by thyrotoxicosis resembling stress-induced cardiomyopathy that resolved completely after medical treatment.
Thyroid dysfunction has a direct and indirect effect on the cardiovascular system. Biologically active thyroid hormone T3 affects cardiac contractility, heart rate, diastolic function, and systemic vascular resistance. In hyperthyroidism, cardiac chronotropy, inotropy and cardiac output are increased [1] . Walker et al. [2] demonstrated that T3 enhances contractility through adrenergic stimulation. Stress-induced cardiomyopathy is based on surges of catecholamine levels released by emotional or physical stress resulting in myocardial stunning [3] . Excessive T3 and catecholamine can result in an impaired left ventricular function. Treatment of thyrotoxicosis and decreasing catecholamine similarly results in restoration of the left ventricular function within days to months after initiating treatment.
Case report
A 44-year-old woman presented to the emergency room with shortness of breath and thoracic pain radiating to the left arm and shoulder. She had exercised earlier without any complaints. Several hours before presentation the symptoms had progressed. For several months she had been having palpitations and was feeling agitated and perspiring excessively. Previous medical history revealed a left prosthetic hip replacement. She was not on any medication prior to admission.
Upon examination her vital signs showed a blood pressure of 158/102 mmHg, a pulse rate of 135 beats/min, a normal temperature and oxygen saturation of 100% on room air and no signs of heart failure. Laboratory research revealed an elevated troponin T of 0.18 μG/l, a creatinine kinase of 170 U/l and CK-MB of 17.9 μG/l. Leucocytes and C-reactive protein were elevated. Electrocardiography revealed elevation of the ST segment in V2. An echocardiogram documented severe left ventricular systolic dysfunction with wall motion abnormalities. The diagnosis was stressinduced cardiomyopathy (Tako Tsubo) or perimyocarditis. Non-significant coronary abnormalities were found by coronary angiogram. Left ventriculogram showed akinetic wall motion abnormality in posterolateral and diaphragmatic wall segments, and a hypokinetic apex (Fig. 1) . Medical treatment with furosemide, anticoagulants and an ACE inhibitor was started. On the ECG, negative T waves evolved combined with prolonged QT duration (Fig. 2) .
The patient appeared to have had a previous incidence of thyrotoxicosis (Graves disease) in 2002. Her current thyroid function confirmed a toxic state with a thyroid-stimulating hormone (TSH) of <0.05 mU/l and free thyroxin (T4) of >100 pmol/l and tri-iodothyronine (T3) of 26 pmol/l. Six days after treatment with propylthiouracil and propanolol, her heart rate reduced to 80 beats/min and the sequential echocardiogram showed an improvement of her systolic left ventricular function (Fig. 3) . Magnetic resonance imaging measured a left ventricular ejection fraction of 52%. There was mild concentric left ventricular hypertrophy and no signs of myocardial necrosis. 
Conclusion
Excessive thyroid hormone production can result in severe transient left ventricular dysfunction. Hyperthyroid patients can present with angina symptoms and abnormal ECGs in the absence of coronary artery disease. A myocardial infarction can be induced due to increased demand [4] . A hypertrophic heart due to an increase in cardiac protein synthesis is also seen [5] . Forfar et al. [6] discovered that hyperthyroid patients have an elevated ejection fraction at rest but experience significant declines during exercise, also known as hyperthyroid cardiomyopathy [1] . We postulate that our patient has been in a thyrotoxicosis state for several months. We speculate that a surge of catecholamine release during physical stress in combination with a reduced ejection fraction caused by the thyrotoxicosis state resulted in severe left ventricular dysfunction. After initialising medical treatment the symptoms were reduced and the left ventricular function returned to normal with borderline left ventricular hypertrophy remaining. In this case report we demonstrate a combination of reversible cardiomyopathy related to stress (Tako Tsubo) and thyrotoxicosis that resolved completely with medical treatment.
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